Introduction
The first ovulation in cattle following parturition is usually associated with development of a corpus luteum that has a short lifespan (Menge et al, 1962; Foote and Hunter, 1964; Morrow et al, 1966; Humphrey et al, 1976; LaVoie et al, 1981; Manns et al, 1983) . During the early postpartum period, short-lived corpora lutea form after weaning (Ramirez-Godinez et al, 1981 or after administration of gonadotrophinreleasing hormone (GnRH) or human chorionic gonadotrophin (hCG) (Britt et al, 1974; Lishman et al, 1979; Carter et al, 1980; Kesler et al, 1980; Pratt et al, 1982) . Fertility as¬ sociated with the first postpartum ovulation, whether occur¬ ring spontaneously (Graves et al, 1968) or in response to weaning (Odde et al, 1980; Ramirez-Godinez et al, 1981) , has been extremely low.
Several researchers (for review, see Lishman and Inskeep, 1991) have suggested that the short-lived corpus luteum may play a critical role in the transition from anoestrus to normal oestrous cyclicity by organizing endocrine and follicular events.
Treatment with a progestagen, before induced ovulation, reduced the incidence of short-lived corpora lutea and increased fertility (Ramirez-Godinez et al, 1981 (diZerega and Hodgen, 1981) , rats (Butcher, 1972) , sheep (Coleman and Dailey, 1983; McLeod and Haresign, 1984) and cattle (Lishman et al, 1979; Odde et al, 1980; Pratt et al, 1982) . The objective of these studies was to determine, in anoestrous postpartum beef cows, whether there are differences between cows treated with a progestagen (moderate fertility) and control cows (low fer¬ tility) in: (i) patterns of concentrations of LH, FSH or oestradiol during treatment with progestagen or before the first post¬ partum LH surge and (ii) size or growth pattern of the first postpartum ovulatory follicle. [Confirm ovulation Fig. 1 (Inskeep et al, 1988; Tortonese et al, 1990 
Radioimmunoassays
Concentrations of progesterone in serum (100 µ ) were deter¬ mined as described by Butcher (1977) , as modified for cattle by Sheffel et al (1982) . Sensitivity of the assay was 20 pg per tube, with intra-and interassay coefficients of variation (CV) of 6 and 13%, respectively. Concentrations of oestradiol in serum (1 ml) were determined as described by Butcher (1977 (Steel and Torrie, 1980 Mean concentrations of oestradiol were higher (P < 0.05) in cows in group 1 than in those in group 2 during periods 1 (2.6 ± 0.2 versus 2.0 + 0.2 pg 1) and 2 (5.2 ± 0.3 versus 2.4 + 0.3 pg ml-1) and tended to be higher in period 3 (5.6 + 0.3 versus 4.7 + 0.4 pg ml-1; < 0.10). Concentrations of oestradiol increased in group 1 more than in group 2 during periods 1 and 2 (group x day, linear, < 0.01; Fig. 3 ). Patterns of oestradiol revealed an increase over the 3 days before the LH surge (day, linear < 0.01; day, quadratic < 0.05) which (Fig. 4) .
During period 3, mean concentrations of FSH were similar in control and norgestomet-treated cows, but patterns differed (treatment x day, linear, < 0.05; Fig. 4 in norgestomet-treated cows in group 1 averaged 9.5 + 0.5 pg ml-1 compared with 4.9 to 5.9 ± 0.5 pg ml-1 in the other three subgroups. (1986) reported that norgestomet had no effect on mean concentration of LH, but they found an increase in pulse frequency of LH on day 6 after insertion of a norgesto¬ met implant, compared with control cows. Increases in mean concentrations of oestradiol in serum (Sheffel et al, 1982; Johnson et al, 1992) , and in follicular content of oestradiol, as well as larger follicular size (Garcia-Winder et al, 1987;  Johnson et al, 1991) were found after day 6 in postpartum cows implanted with norgestomet. Garcia-Winder et al. (1986) proposed that the increase in frequency of LH pulses was responsible for the increase in serum oestradiol, although the greater number of LH receptors in the largest follicle of norgestomet-treated cows (Inskeep et al, 1988) probably contributes to the increase in serum oestradiol toward the end of the 9-day implant period. (Murphy et al, 1990) and with wave-like patterns of FSH in cycling (Bryner et al, 1990 ) and anoestrous cows (Schams et al, 1978; Webb et al, 1980) . The suppression of FSH during the remainder of the experimental period in norgestomet-treated cows could rep¬ resent persistence of a follicle in response to treatment. In cycling cows with a norgestomet implant, the largest follicle persisted after luteal regression (Savio el al, 1990;  Rajamahendran and Taylor, 1991), which was attributed to an increase in pulse frequency of LH (Savio et al, 1990) . Treatment of cows with sufficient progesterone to give luteal phase concentrations in serum lowered frequency of pulses of LH (Roberson et al, 1989) and produced turnover of follicular waves (Sirois and Fortune, 1990) , whereas low doses increased frequency of pulses of LH and caused the largest follicle to per¬ sist. An implant containing 6 mg of norgestomet probably acts similarly to subluteal phase concentrations of progesterone (Roberson et al, 1989) , thus increasing frequency of pulses of LH (Garcia-Winder et al, 1986) (Walters et al, 1982a, b; Shively and Williams, 1989) , which stimulates increased secretion of oestradiol (Walters et al, 1982c (Inskeep et al, 1988; Braden et al, 1989) . The decline in FSH is probably due to negative feedback from these more active follicles, through increased oestradiol and inhibin (not measured 
